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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 8 and 14-16 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. The conditional wording 
"the coil has a Q-factor equal to or greater than about 50% the Q-factor if the 
sheet were made of solid copper" does not clearly define the invention. A person 
versed in the art would not know the limits of the claimed invention when the 
sheet material is not made of solid copper. Further, the limitation "equal to or 
greater than about" is considered indefinite (See MPEP §2173.05(b)). Finally, the 
relationship of a material thickness to the Larmor frequency of protons is vague, 
since the wording "equal to or greater than about" covers a relatively broad range 
and further depends from another relatively broad range of frequencies related to 
the magnetic field strength. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 
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Claims 1 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Richard et al. (US 5,592,087). 

Regarding claim 1 , Richard et al. disclose an apparatus for MRI (col 1 , 
lines 7-14), comprising an RF birdcage coil having a coil axis, an end ring portion 
disposed about that axis, and a plurality of legs disposed parallel to the axis and 
in signal communication with the end-ring portion (col 2, lines 61-65; Fig 5), and 
an RF shield disposed about the coil (col 2, lines 62-64) and in signal 
communication therewith, the shield comprising a cylindrical conductive sheet 
having first and second ends (col 4, lines 24-28), a plurality of sets of 
discontinuous slots disposed about the cylindrical sheet and running between the 
first and second ends (col 4, lines 31-35; Fig 5), wherein a region of discontinuity 
within a set of the slots aligns with the end ring portion (col 5, lines 57-62; Figure 
5).. 

Regarding claim 4, Richard et al disclose that the number of sets of 
discontinuous slots is equal to or greater than the number of legs (Fig 5). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Richard et al. in view of Frederick (US 5,367,261 ). Richard fails to teach that 
the region of discontinuity has an axial length equal to or greater than the width 
of the end ring portion. Frederick teaches an RF shield for a birdcage coil 
(abstract, lines 1-5) with end-ring conductors corresponding to and lined up with 
the end-rings of the birdcage (col 2, lines 51-53; col 5, lines 49-53). These 
conductors serve the same physical shielding purpose as the discontinuities in 
applicant's slots (RF shielding of the end-ring portions of the birdcage coil). 
Frederick's conductors have a width (determined by maximizing the Q-factor of 
the coil) equal to or greater than twice the width (and thus greater than the width) 
of the conductors in the birdcage coil (col 2, lines 49-69; col 6 lines 1-2). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
apply the teaching of Frederick to the teaching of Richard et al. for determining 
the geometry of the conductors in the RF shield to maximize the Q-factor of the 
RF coil (Frederick, col 5, lines 56-59) and minimize the interaction of the resultant 
RF coil with the gradient coil assemblies (Frederick, col 6, lines 32-37), which is 
the purpose of the shield. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richard et al. in view of de Swiet et al. (US 2004/01 1 361 7). Richard et al lack an 
RF shield comprising a material having an electrical conductivity equal to or 
greater than about 2% and equal to or less than about 20% the electrical 
conductivity of pure copper. De Swiet et al. disclose shields disposed about RF 
coils in an MRI apparatus (paragraphs 5-6), which may be made of a poor 
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conductor (paragraph 29, lines 19-21). It would have been obvious to a person 
skilled in the art at the time of the invention to apply the teaching of de Swiet to 
the teaching of Richard in order to better reduce eddy current circulation (de 
Sweit, paragraph 19, lines 27-29). 

Claims 6-7 and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Richard et al. in view of Morich et al. (US 5,406,204). 
Richard lacks a shield which comprises a mesh, a mesh which comprises a 
copper alloy, and a mesh embedded in epoxy at the gradient coil. Morich et al 
disclose an RF shield for use in an MRI apparatus (col 1 , lines 11-19) which 
comprises a mesh (col 5, lines 27-30), a mesh comprising a copper alloy (col 5, 
lines 27-30, copper is a copper alloy), and a mesh embedded in epoxy at the 
gradient coil (col 5, lines 50-55). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to apply the teachings of Morich to the 
teachings of Richard in order to gain the conventional advantages of a mesh 
shield over a foil shield — cost effectiveness and the mesh's intrinsically lessened 
conduction of low-frequency eddy currents (i.e., it will interfere less with the 
gradient pulses) (Morich, col 2, lines 54-56) — as well as the advantage of being 
easier to embed in epoxy (Morich, col 5, lines 52-55). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richard et al. in view of Morich et al as discussed above, and further in view of 
Frederick. The combination of Richard and Morich lacks a region of discontinuity 
in the slots having an axial length equal to or greater than the width of the end 
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ring portion of the birdcage coil. Frederick teaches this limitation, as discussed 
above in regard to claims 2 and 3. 

Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Richard et al. in view of Hayes et al. (US 4,642,569). 

Regarding claim 1 1 , Richard et al. fail to teach that the plurality of sets of 
slots are disposed between the plurality of legs. Hayes et al. teach an RF shield 
for a magnetic resonance apparatus (col 1, lines 6-10) with slots etched therein, 
creating conductive strips which are parallel to and centered on the conductors of 
the RF coil (col 4, lines 61-68; col 5 lines 1-3). This means that the etched slots 
must be located between the legs of the RF coil. It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to apply the teaching 
of Hayes to the teaching of Richard in order to improve the performance of the 
RF shield as explained by Hayes (col 4, lines 48-58). 

Regarding claim 12, Richard's slots are equally spaced (Fig. 5). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richard et al. in view of Sugimoto (US 4,785,246). Richard et al. fail to teach an 
RF shield comprising an integrally formed capacitor running lengthwise between 
the first and second ends, the capacitor being disposed only partially around the 
circumference of the cylindrical sheet. Sugimoto teaches an RF shield for an MRI 
apparatus (col 2, lines 26-34) comprising such an integrally formed capacitor (col 
4, lines 42-56; Fig 8). It would have been obvious to a person of ordinary skill in 
the art at the time of the invention to apply the teaching of Sugimoto to the 
teaching of Richard et al, in order to provide a shield which blocks high frequency 



Application/Control Number: 10/710,278 Page 7 

Art Unit: 2859 

RF fields while passing low frequency gradient fields (Sugimoto, col 4, lines 21- 
24, 51-54). 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richard et al. in view of Morich et al., and further in view of Sugimoto. Richard et 
al. disclose an apparatus for MRI (col 1, lines 7-14), comprising an RF birdcage 
coil having a coil axis, an end ring portion disposed about that axis, and a 
plurality of legs disposed parallel to the axis and in signal communication with the 
end-ring portion (col 2, lines 61-65; Fig 5), and an RF shield disposed about the 
coil (col 2, lines 62-64) and in signal communication therewith, the shield 
comprising a cylindrical conductive sheet having first and second ends (col 4, 
lines 24-28), a plurality of sets of discontinuous slots disposed about the 
cylindrical sheet and running between the first and second ends (col 4, lines 31- 
35; Fig 5), wherein a region of discontinuity within a set of the slots aligns with 
the end ring portion (col 5, lines 57-62; Figure 5). Richard fails to teach a shield 
comprising a copper alloy mesh and an integrally formed capacitor disclosed only 
partially around the circumference of the cylindrical sheet. Morich et al disclose 
an RF shield for use in an MRI apparatus (col 1, lines 11-19) which comprises a 
mesh (col 5, lines 27-30), a mesh comprising a copper alloy (col 5, lines 27-30, 
copper read is copper alloy), and a mesh embedded in epoxy at the gradient coil 
(col 5, lines 50-55). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to apply the teachings of Morich to the teachings of 
Richard in order to gain the conventional advantages of a mesh shield over a foil 
shield — cost effectiveness and the mesh's intrinsically worse conduction of low- 
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frequency eddy currents (i.e., it will interfere less with the gradient pulses) 
(Morich, col 2, lines 54-56) — as well as the advantage of being easier to embed 
in epoxy (Morich, col 5, lines 52-55). The combination of Richard and Morich now 
only fails to teach an RF shield comprising an integrally formed capacitor running 
lengthwise between the first and second ends, the capacitor being disposed only 
partially around the circumference of the cylindrical sheet. Sugimoto teaches an 
RF shield for an MRI apparatus (col 2, lines 26-34) comprising such an integrally 
formed capacitor (col 4, lines 42-56; Fig 8). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to apply the teaching 
of Sugimoto to the teaching of Richard et al, in order to provide a shield which 
blocks high frequency RF fields while passing low frequency gradient fields 
(Sugimoto, col 4, lines 21-24, 51-54). 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Schenck et al. (US 6,437,567) discusses the practice of 
aligning the conductors of the RF shield with the conductors of the RF coil for 
better shield performance in an MRI apparatus. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 




